Health Fund (Poland). The aim of the study was to evaluate the population to demonstrate the prevalence of favourable and unfavourable lipid parameters and blood pressure values depending on age and BMI. A total of 2,616 subjects were included in the study (811 men and 1805 women aged between 35 and 55 years of age) who perceived themselves as completely healthy individuals and in whom no cardiovascular disease or diabetes mellitus had been diagnosed. We evaluated blood pressure values, body weight, height, BMI, fasting glucose, total cholesterol, triglycerides, HDL and LDL in the serum of venous blood. The above-mentioned parameters were compared in women and men depending on BMI and age. It was demonstrated that the epidemiological situation of women in the analysed age group, regardless of the studied parameter and method of its evaluation, is much more favourable than that of men. We have demonstrated that evaluation of the analysed lipid parameters and blood pressure should be performed with consideration togenderandage.Otherwiseconclusionsmaybeobtainedwhicharenotsatisfiedby75-95%ofthepopulationinagivenagegroup. Obesity was highlighted as a factor triggering further lipid disturbances and blood pressure increase.
Introduction
Cardiovascular disease is the most common cause of death in Europe [1] . It is epidemiologically related to various types of risk factors. These factors are usually divided into modifiable (such as body mass, lifestyle or cholesterol levels) and non-modifiable (such as age or gender) [2] . Many analyses have focused on the correlation between the incidence of cardiovascular disease and the presence of risk factors [3, 4] . It is commonly recognised that the importance of the modifiable risk factors of cardiovascular disease should be evaluated in relation to age and gender [5] . It is also commonly recognised that obesity is a major cardiovascular risk factor [6] [7] [8] . Obesity triggers the entire cascade of lipid abnormalities and the development of hypertension [9, 10] . In an effort to limit this cascade, various types of programs against obesity are developed [11, 12] . Most papers describing the above associations are written on the basis of population studies involving both healthy individuals and patients managed for cardiovascular disease. However, the correct planning of health policy requires not only data on negative health outcomes, such as morbidity and mortality, but also data on positive health outcomes, which are more difficult to obtain [13] . In the case of cardiovascular disease an attempt may be made to identify such outcomes and use them to describe the population health status. Positive health outcomes that are easy to monitor may include the correct, favourable values of lipid parameters and low values of blood pressure. In the evaluation of the population health status in terms of the risk for a specific disease entity, one normally employs the mean value of a parameter describing the risk for the disease of interest, such as the mean cholesterol level or systolic blood pressure in the case of cardiovascular disease. When attempting to evaluate positive parameters, quantitative evaluation seems to be a better method, which yields a percentage share of persons with positive values. This method allows one to identify groups of people which can and should be targeted by public health policy with a profit, so that the benefit is the greatest. Sometimes it also allows one to demonstrate that excessively rigorous expectations are unrealistic. The aim of the study was to evaluate the population to demonstrate the prevalence of favourable and unfavourable lipid parameters and blood pressure values depending on age and BMI.
Material and Methods
The material consisted of retrospective data from the Cardiovascular Disease Prevention Programme implemented between 2005 and 2007 among the residents of Olsztyn, a city with a population of 175,000, in the north of Poland. A total of 2616 subjects were included in the study (811 men and 1805 women aged between 35 and 55 years) who perceived themselves as completely healthy individuals and in whom no cardiovascular disease or diabetes mellitus was diagnosed during an interview and physical examination. Subjects were invited to participate in the study by means of advertisements published on the Internet, press, radio and television. The following parameters were measured: systolic and diastolic blood pressure, body mass, height, body mass index (BMI), fasting glucose, total cholesterol, triglycerides (TG) and HDLcholesterol (HDL) in the serum of venous blood. Height was measured with an auxanometer and body mass with medical scales, shoes off, clothes on. The lipid profile and fasting glucose in the serum were determined using the following methods:
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In the population divided as above, we compared, one by one, the mean values of the assessed parameters, followed by a comparison of the percentages of subjects in whom the lipid parameters and blood pressure values allowed to be assigned to the pool of subjects with favourable parameters. The following variants of parameter values were adopted: [ • can be converted to mmol/l by using the following conversion factors : for glucose mg/dl x 0.0555 = mmol/l; for triglycerides -mg/dl x 0.0113 = mmol/l; for cholesterol, HDL and LDL mg/dl x 0.0259 = mmol/l.
Statistical analysis methods
Statistical analysis was performed on groups thus defined with the use of the Statistica 8.0 software package (StatSoft Inc., Tulsa, OK, USA). For all the assessed parameters, the arithmetic mean and standard deviation were calculated. The normality of the distribution of the assessed parameters was verified using the ShapiroWilk test [17] . When the size of a group was greater than or equal to 100, we based our conclusions on the central limit theorem. The homogenicity of variance in the study group was assessed using the Brown-Forsythe test [18] . The P value of 0.05 was adopted as the critical level of significance. The statistical significance between the mean values of the parameters with normal distribution and homogenous variance was tested with the t-Student test (two groups) or, in the case of comparisons between more than 2 groups with ANOVA using the post hoc analysis (Fisher LSD test) [19] . For variables with non-gaussian distributions (and where the use of the central limit theorem was not justified) or with different variances in the compared groups, non-parametric U Mann-Whitney and Kruskal-Wallis tests were used, respectively, with multiple comparisons [20] .
Results
The studied population covered 2,616 people, including 1805 women (69%) aged between 35 and 55; the average age was 45.5 (SD 5,50). The average BMI for the entire population was 25.57 (SD 4.14).
In the assessed population, the mean values of total cholesterol, LDL-cholesterol, glucose, systolic blood pressure and diastolic blood pressure were lower in the group of women than men, while the mean value of HDL-cholesterol was higher in this group (p < 0.05). These values are summarised in Table 2 .
The mean values of the analysed parameters after dividing the study population into the groups described above ( Table 1 ) are summarised in Table 3 . In the superscript, by placing the same letter, we indicated values significantly different from each other (P ≤ 0.05).
It is important to note that the mean values of glucose in women increase as BMI or age increases. In the group of men, however, only noticeable is a difference between the oldest group with the highest BMI and the two youngest subgroups with BMI below 30. Disregarding group IX ( Evaluation of selected lipid parameters and blood pressure in ethnically-homogenous population of middle-aged persons, depending on gender, age and body mass Among men, after excluding group I (the youngest men with the most favourable BMI), the remaining eight out of nine subgroups do not differ among themselves in a statistically significant way. Mean values of TG among women tend to increase as age and BMI increases, whereas in men, these were found to increase only as BMI increased, but not with age. It should be noted that the overall share of women with correct TG levels in subgroups with BMI <25 is high and range from 92.43% to 95.4% ( Table 4 ). The average total cholesterol level among women rises as age increases. In men, such a correlation was only observed in subgroups with BMI 25-29.9. The average level of HDL, both in women and men, decreases with an increase in BMI, while no correlation with age can be observed. Mean values of systolic and diastolic blood pressure tend to increase as BMI and age increases for both genders. Table 4 presents percentage of persons, in predefined groups, with optimum values of the analysed parameters. The overall share of men with correct values of selected lipid parameters in groups defined by age and BMI is always smaller than women. Joint evaluation of several parameters defined as positive health outcomes carried out for both women and men emphasises this difference. The size of the difference between analogous age and BMI subgroups is usually two to three folds. Table 5 presents the percentage distribution of persons in groups defined by age and BMI.
Discussion
The mean values of lipid parameters, glucose and blood pressure were statistically more favourable in women than in men in the analysed age group. On the other hand, it is commonly recognised that both obesity with the resulting lipid abnormalities and hypertension develop an average of 10 years earlier in women than in men [21] [22] [23] [24] . This relationship has been used in the development of SCORE tables [2] .
Similarly to as reported by E. W. Gregg et al. and M. M. Haenle et al., we observed a considerable percentage of subjects who were overweight or obese [25, 26] . Also the WOBASZ study, which included 13545 randomly selected subjects from all over Poland, revealed a significantly higher incidence of hyperlipidemia and hypertension in men versus women [27, 28] . In that study, the percentage of persons with correct BMI values among women was 49.7%, and among men -38.4%. Overweight and obesity affected 27.9% and 20.2% of women and 40.4% and 20.6% of men, respectively [30] . In our population, the percentage of persons with correct BMI among women was 54.96%, and among men -33.91%. Being overweight and obesity affected 31.25% and 12.47% of women and 49.08% and 16.28% of men, respectively. In our view, the differences result from the fact that we analysed a population (with the exclusion of sick patients) within a strictly limited age range, much narrower than in the WOBASZ study. In the group of men, we found no increase in the share of overweight subjects between 35 and 55 years of age. This is in contrast with the group of women, in whom the percentage of subjects with BMI < 25 fell by about 30% and the percentage of subjects with BMI > 35 doubled (see Table 5 ). Authors of publications commonly extend age limits of the analysed populations and treat both genders together within a single age group, which in our view obscures the revealed differences. MacDonald et al. evaluated the Canadian population and found similar relationships to ours, except for being less pronounced [29] . Similar findings concerning blood pressure, but slightly less pronounced, for total cholesterol in relation to BMI were reported by A. H. Mokdad et al. [21] In these studies, however, no breakdown by gender was provided or the study populations were characterised by wider age ranges.
The second part of the analysis, with consideration to the division into groups by BMI and age, enabled us to perform an evaluation of the mean values of the assessed parameters within genders. Most of the mean values of the assessed parameters in the group of women depended on age and body mass, while in the group of men, this relationship was more pronounced for BMI than for age. We found a distinct trend towards the most favourable mean values in the youngest and the lightest group (see Table 3 ). This trend was particularly evident in the group of women.
This finding, along with the previously mentioned difference between the mean values in the group of men and in the group of women, leads to questions about the prevalence of these risk factors in the population or, rather, how many people are devoid of these factors in subgroups so delimited. Evaluation of selected lipid parameters and blood pressure in ethnically-homogenous population of middle-aged persons, depending on gender, age and body mass
According to the data presented in Table 4 , much fewer men belong to the subgroups described by positive outcomes and membership of these subgroups depends exclusively on BMI, especially for HDLcholesterol and blood pressure. No such relationship is evident in the case of subjects with LDL-cholesterol values of <100 mg/dl. It becomes apparent for subjects with LDL <130 mg/dl.
Observations come to mind when one compares the less and more rigorously defined lipid criteria ( Table 4) . The optimal levels of the individual lipid parameters are achieved by less than 50% of men, independently of the analysed parameter. Only after the adoption of a cut-off value of 40 mg/dl for HDL-cholesterol in men, 75-95% of the population begins to satisfy this criterion. Simultaneous satisfaction of 4 criteria (normal blood pressure and normal HDL-cholesterol, LDL-cholesterol and triglyceride levels) in the group of men, except for the youngest and lightest subgroup (35 to 41.9 years of age, BMI < 25), is observed in less than 25% of the study population. In women, the situation is better and in the most favourable group of women, namely those aged 35 to 41.9 years and with BMI < 25, this percentage is 59.19%. Of note is the fact that with increasing BMI, independently of age, the percentage of men with favourable HDL-cholesterol values dramatically decreases. This decrease is much more pronounced in the subgroups with higher BMI (seven-fold). These relationships suggest the necessity to remember not to evaluate the two genders together in population studies, without taking into account the age of women, because the results may then be different. Although as Roher et al. demonstrated, obesity is a risk factor for hypertension, we did not observe this association in the group of women aged from 35 to 41.9 years [30] .
Our material demonstrates a very strong association between body mass, especially in men, and the values of lipid parameters. In middle-aged women, the relationship is more pronounced with regard to age, than body mass. Women from the youngest age group with BMI ≥ 30 had either more favourable or comparable values of lipid parameters than women over the age of 48 with normal weight. Recently published data originating from an extensive meta-analysis indicate a possible relationship between increased levels of TG and a higher risk of stroke in women [31] . It is notable that in the studied population, a share of women with increased TG concentration grows as BMI rises, while in the subgroup of obese women, this share also grows as age progresses. In the analysed group, a percentage of obese women also increase with age, which is particularly worrying in light of the above-mentioned meta-analysis. These two observations imply that this section of female population (aged ≥49, BMI≥30) should be the target of intensive preventive measures, which could reduce the risk of ischemic stroke.
We have demonstrated that evaluation of the analysed lipid parameters and blood pressure should be performed with consideration to gender and age. Otherwise conclusions may be obtained which are not satisfied by 75-95% of the population in a given age group. The estimation of the number of individuals described by positive health outcomes taking into consideration age and gender has significant practical considerations in the process of planning and proper targeting of preventive measures. Table 5 . Percentage of persons in groups defined by BMI age and gender.
